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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHSI Ha YPOBHE CpeIHEro oOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOUM Mporpammel, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepaibHOW paboyeil MporpaMMbl BOCHUTAHUS U
KOHLEINUMK TpernojaBanus ydeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Oopra"usanusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE NPOrPaMMBI.

CopepxxaHue mnporpaMMmbl MO (U3MKE HaAMpaBiIeHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0yueHun
ux (pusmke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IEATEIHLHOCTHOTO MOAXOAA.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusam ®I'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAaIPEeIMETHBIM pe3ybTaTaM OOYyUYEeHHUs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh peajH3alMi MEXIPEIMETHBIX CBi3el (U3MKH C
€CTECTBEHHO-HAYYHBIMU yUe€OHBIMU MIpeiMeTaMu. B Heil onpenenstoTcs OCHOBHbBIE
e U3ydeHus: PU3UKU Ha ypOBHE CpeAHEro o01ero o0pa3oBaHusi, TNIAHUPYEMbIE
pe3ysnbTaThl  OCBOGHHMS Kypca (U3MKHU: JUYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 FOJJaM 00yUYEeHMUS;

e conepxaHue yueOHoro npenmMera «Puznka» 1o rogam o0yueHusl.

®duznka Kak Hayka O HaumOoJsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYMAsl B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpy»xaromeM Mupe. 11IkonbHbI Kype GU3NKN — CUCTEMOOOpaA3yIOLIHil
JUIsL €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBIICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTrHeH,
dbuzmdeckorr reorpadueit U acTpoHoMmuei. Mcronp3oBaHME U AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUU  OINpeAeNseT XapakTep U pPa3BUTHE
pa3HOOOPa3HBIX TEXHOJIOTHH B cpepe SIHEPTeTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA,
IIOJIy4EHMSI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMM CBOWCTBaMHU U JApyrux. M3ydenue
(pU3MKKM BHOCUT OCHOBHOM BKJIaJ B JOPMHPOBAHHE ECTECTBEHHO-HAYUYHOU KapTUHBI
mupa oOydyarouuxcs, B (OpMUPOBAHHE YMEHHM NPUMEHSATh HAay4YHBIA METO]
MO3HAHUS MIPU BBITIOJHEHUN UMHU Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKku 1151 ypOBHS CpETHETO 00IEro 00pa3oBaHus MOJI0KEH
psa uAeH, KOTOpble MOKHO paccMaTpHUBaTh KaK MPUHIIUIIBI €r0 MOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBIAETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BONPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (PUBHKHU.



Hoesn cenmepanuzayuu. B cOOTBETCTBUM € HEH MaTepuan Kypca (U3HUKH
o0beAMHEH BOKpYr (u3nueckux Teopui. Benymmm B Kypce sBisercs
(opMupoBaHUE NPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MaTEpHM, BELIECTBE U
oJIe.

Hoes cymanumapusayuu. EE peanuzanus mOpelroyiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
U DKOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce hpusuku nmpenoiaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTHYECKUX TMPHUIOKEHUN M3YUYEHHBIX
TEOpU U 3aKOHOB.

Hoes skonocusayuu peanusyercs TOCPEICTBOM BBEICHHUS AJIEMEHTOB
COJIepaHUs, TOCBAIIEHHBIX JKOJOTMYECKUM TpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke O0O0CYXICHUS
npo0IeM pallMOHAIBLHOTO MPUPOIOIIOIH30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpEIHEro OOIIero
oOpazoBaHus SBIAIOTCS (DU3MUecKue Teopuu ((PopMUpOBaAHUE MPEACTABICHHUI O
CTPYKTYp€ NOCTPOEHUSI (PU3UUECKOU TeOpHUH, poju (GyHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPU, VISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AEATENbHOCTHBIM NOAXO0M B Kypce (PM3UKU pean3yeTcsl Mpexkie
BCETO 3a CUET OpraHu3alUM SKCIEPUMEHTATBLHON JESITEIBHOCTH O0yYaroUIUXCS.
J1i1st 6230BOr0 ypOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIILHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no (usuke oObEIWHEHBI B OOIIMIA CIHUCOK YYEHHYECKHX NPAKTUYECKUX padoT.
Breinenenre B ykazaHHOM MepedyHe J1IabOpaTOPHBIX padoT, MPOBOAUMBIX s
KOHTPOJISL U OLICHKH, OCYLIECTBIISIETCS] YYACTHUKAMH 00pa30oBaTEIbHOrO Mpolecca
UCXO/sI M3 OCOOCHHOCTEH IMJIaHUPOBAaHUS W OCHaleHHs KabunHera (usuku. [Ipu
3TOM O0ECHeurBaeTCs OBJAJCHUE OOYYarOIIMMHUCA YMEHHUSMU TPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIECAOBAHUS 3aBUCUMOCTEH (PU3UUECKHX BEIUYUH U
IIOCTAaHOBKY OITBITOB MO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonpuioe BHMMaHUE yIEsS€TCS PEIICHUIO paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 5TOM 17151 pacu€THBIX 3a]a4 MPUOPUTETOM SIBJISIOTCA 3a/1a4U C SIBHO 33JaHHOMN
(¢u3nyecKkoil MOJENbI0, TO3BOJSIONIME TMPUMEHATh HW3YUYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOT0 pasjena Kypca, TaK U HUHTErpUpys 3HAHUS U3
pasHbIX pa3zaenoB. JlJig KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33aJaHUS Ha
OOBsICHEHUE MPOTEKaHUA (U3NYECKUX SBJICHUH M TPOIECCOB B OKpY’Karollen
KU3HH, TpeOyromue BhIOOpa (U3MYECKOW MOMENU IS CUTYyallMd MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ tpedoBanusiMmu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrneyeHno y4yeOHoro mpouecca 0a30Bblii ypOBEHb Kypca (PU3MKH Ha ypOBHE
cpenHero o61ero oOpa3oBaHMs JOJDKEH H3y4daTbCs B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kaOuHere Qu3nMKu JOKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYJOBaHUE ISl BBIMOJHEHHUS YKa3aHHBIX B IMpPOTpaMMe IO
bu3MKe YUEHUYECKUX TPAKTUYECKUX PAOOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JemoHcTpaninonHoe o0OopyaoBaHue (HopMHpYeTCss B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B MporpamMMe 1o (U3MKE KIIOYEBBIX JAEMOHCTpAlUi st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA H  MPOILIECCOB, OMIMUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHHE MJISI YYEHUUYECKHX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydarommxcs. TeMaTHYecKue KOMILIEKThI
7a60paTopHOro OOOPY/IOBaHUS JIOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCTIOJb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(PPOBBIX Ta00OPATOPHIA.

OCHOBHBIMM LIEJIAMH U3yY€HUS (PU3MKH B 001IEM 00pa30BaHUU ABIISIFOTCS:

e (QopmMupoBaHue HHTEpeca W CTpeMJIEHUS OOy4YaOIIMXCSI K HayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIHOCOOHOCTEMN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ NMO3HAaHUA U (pOpMUpOBaHUE
MCCJIEI0BATENILCKOTrO OTHOLIEHHS K OKPY KAIOILUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK PE3ybTaTa U3yUEHUsI OCHOB
CTPOCHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (dopmupoBaHHE€ YMEHUW OOBSICHITH SBJICHHS C HCIIOJIb30BAHUEM
(Gu3nYeCKUX 3HAHUN U HAYYHBIX JI0Ka3aTeIbCTB;

e (opmMupoBaHHE TPEACTABICHUNW O PONHM (PUIHKU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX LieJe 00ecreuynBaeTCsl pelIeHUeM CIEIyIONINX 3a7ad B

nporecce u3yueHus Kypca (U3UKH Ha ypOBHE CPEIHET0 0011Iero 00pa3oBaHus:

e TMPUOOPETEHHE CHCTEMBI 3HAHUH 00 00MNX (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHsIX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYIO (U3HKY,
AIEKTPOJMHAMUKY, KBAHTOBYIO (DM3HKY U SJIEMEHTHI aCTPOPU3HKHY;

e (QopmMupoBaHue yMEHHUW TPUMEHSITH TEOPETUYECKHE 3HAHUS IS
OOBsACHEHHS] (PU3NYECKUX SBICHUW B TPUPONEC W IS TPUHATUA
MMPAKTUYECKUX PEIICHUH B IOBCEIHEBHOW )KU3HU;



e OCBOGHHE CIOCOOOB pEIICHHUS PaA3IUYHBIX 3a7ad C SBHO 3aJaHHOU
duznueckol MOJIENbI0, 3a/lad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3zlanne (PU3NIECKON MOJEIH, aJICKBATHOW YCIIOBUSAM 3aJ1a4H;

e TMOHWMaHUE (UBMYECKUX OCHOB M MPHUHIUIIOB JEUCTBUS TEXHUYECKHX
YCTPOUCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(Gu3MUeCcKNX HKCIEPUMEHTOB, aHAJIU3a M HHTEpIIpeTaluu HHPOPMAIINH,
oTpe/eeHus JOCTOBEPHOCTH MOTYUYEHHOTO pe3yJIbTara;

e CO3JIaHME YCJOBHH NJIsi PA3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU EATETLHOCTH.

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIEro
obpazoBanust otBoauTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HECNIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICJIIO).

[Ipennaraemeiii B mporpamMme mo (u3uke TmepedeHb Ja0OpaTOPHBIX W
MPaKTUYECKUX pPabOT SABISIETCS PEKOMEHJIOBAHHBIM, YUYUTENb JeJaeT BHIOOP
NpoBejieHUsT J1abOpaTOpPHBIX PabOT U OMNBITOB C YYETOM HHIAMBUAYAIbHBIX
0COOEHHOCTEHN 00YyUarOIINXCS.



COJAEPXAHME OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'0 MO3HAHUS

duznka — Hayka o npuponae. HayuHble MeTOAbl MO3HAHUS OKPYKAKOLIETO
Mmupa. Posb skcrieprMenTa v TEOpUH B MPOLIECCE TTO3HAHUS TPUPOIbL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (pu3MyecKux sBICHUM M TpolieccoB. HaydHbie TUIOTE3bI.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Pons u mMecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHUpPA, B IPAKTUYECKOMN AEATEIBLHOCTH JIFOJECH.

Jlemoncmpayuu

AHasioroBeie ¥ HUGPOBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTaTUYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JABUKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHUE MaTepUalbHOW TOYKH, UX MPOEKIMM Ha OCU CHCTEMBl KOOpIWHAT.
CnoxeHue nepeMenieHui 1 CJI0)KeHue CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOE nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH M NEpPEeMENICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOTHOTO MaeHUs.

KpuBonnneiiHoe nBrkeHUE. [[BUKEHNE MATEPUAIBHON TOYKH M0 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIO CKOPOCTBIO. YTJIOBAasi CKOPOCTH, JIMHEHHAsA CKOPOCTb.
[lepuon u yactora obpamieHus. LleHTpocTpeMHUTeNIbHOE YCKOPEHHE.

TexHu4Yeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JNBWKEHUE CHAPSAIOB, LUEIHBIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WILTIOCTpAIls KMHEMATHUYECKUX XapaKTEPUCTUK
JBIKCHUS.

[IpeobpazoBanue ABUKEHUM C HCTIOJIH30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBuxeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO TaCHUSI.

Hanpagnenue ckopocT py ABUKEHHUH 11O OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABUXKEHHS C LEJIBbIO ONPENEIIEHUs MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOLICHHUS MEXAY NYyTSIMHU, MNPONAEHHBIMU TEIOM 3a
MOCJIEI0OBATEIbHBIE PpPAaBHBIE MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHHUS IIAPUKA B BI3KOU KUIKOCTH.

N3yuenue aBuxeHus Tena, OpoeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  [amunes. IlepBeit  3axkoH  HeroToHa.
NuepryanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoii 3akon HeroToHa 1ist
MaTEepUAITBHOU TOUKH. Tperuit 3akoH Hpr0TOHA 111 MaTepUaIbHBIX TOUECK.

3akoH BcemupHoro TtsaroreHus. Cuina Ttsoxectu. llepas kKocmuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenust (mokosi, CKoabxkeHus, kadenus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokosi. KoadduimeHnt tpenus.
Cuna conpoTHBIICHUS NPU ABUKEHUHU TEJIA B )KUJKOCTH WJIU Tase.

[TocTtynarensHOE U BpalllaTeIbHOE JIBHXKEHUE aOCOIIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEJIIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBug
paBHOBECUS TBEPAOTO TEIA.

TexHHueckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHECHHUE: TMMOAUIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHHE Macc B3aUMOJACHCTBYIOLIUX TEJI.

Bropoii 3akon Herotona.

N3smepenue cui.

CnoxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMarivm.

HesecomMocTts. Bec Tena npu yCKOPEHHOM MOBEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenue nBmkeHUs: Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pa3siie, OT uX JeGopMaIiuy.

HccnenoBanue ycioBHM pPaBHOBECHST TBEPAOTO TeEJd, HMEIOUIETO OCh
BpaILlCHUS.

Tema 3. 3aKonvl coOXpaneHus 6 MexaHuKe

Nmnynbe MarepualibHOM TOYKM (Tena), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbe cuiibl U W3MEHEHHUE HMMITyJbCa TeJla. 3aKOH COXPaHECHHUs HMITYJIbCA.
PeakTnBHOE ABMKEHUE.

PabGora cuibl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUH.

ITorennmansHas SHEprus. ITorennuanbHas SHEprus YIPYyTO
nedopmMupoBaHHOM NIPYy>XUHBI. [loTeHITMATBHAS YHEPTHS Tejla BOJIU3U MOBEPXHOCTH
3emMin.

IToTeHnmanbpHbIC u HEMOTECHIINATbHbBIC CHJIBL. CBs3b paboTHI
HETIOTEHIUAIBHBIX CUJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHMSI MEXAHUYECKON YHEPTHUH.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)XEHUE.

[Tepexoa noTeHIMATLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCONIIOTHO HEYNPYroro ygapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u paOOThI CHIIBI ¢ U3MEHCHHEM MEXAaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MouiekyasipHasi pu3uKa M1 TEPMOAMHAMMKA
Tema 1. Ocrno6bl MONEKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapakrep ABUKEHUS WU
B3aMMOJIECTBYs 4YacCTUL[ BewlecTtBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieneil. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemiectBa. [ToctosiHHas ABoranapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETHYECKOW TEOPUH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mmepa
CpelHEM KHWHETUYECKOM JHEPruM TEIUIOBOTO JBWXEHUA dvactui] raza. Illkana
temrepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MeHneneeBa—Knanenpona.
3akoH /lanbToHa. M3ompoueccsl B UACaNbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3O0MPOIECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHMUIA.

OnpiThl 110 AU(GY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JTBUKEHUS.

Mopens onsita llITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOCHUCTBHUSL.

Mojenb, WUTIOCTpUPYIOIIas MPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS WJACAJIBLHOrO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenre maccbl BO3JyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUU
00bEMa KOMHATBI, JABJICHUS U TEMIIEpATyphl BO31yXa B HEM.

HccnenoBanune 3aBUCUMOCTH MEKY apaMETPaMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonnHaMuueckass cucrema. BHYTpeHHSs JHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIocoObl €€ u3MeHeHusl. KonuuecTBo TemioTel u padorta. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  MACaNbHOrO  rasa. Buasl  Temionepenayw:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3Iy4YeHUE. Y JEIbHAS TEIIOEMKOCTh BEIIECTBA.
KosmuecTBo TennoTsl npu TeIIoneperaye.

[lonsitne 06 anuabatHOM mpouecce. llepBblif 3aKOH TEPMOIWHAMUKH.
[IpumeHnenne mepBOro 3akOHa TEPMOJMHAMHUKH K Hu3omporeccam. ['padudeckas
UHTEepIpeTanus paboThl rasa.

BTtopoii 3akoH TepmoauHaMuku. HeoOpaTuMOCTh MPOLECCOB B MMPUPOJE.

TennoBble  mamwHbl.  [IpyHOMIBL ~ EMCTBHUS ~ TEIJIOBBIX  MalllWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoapGUIUEeHT Moi1e3H0To
nericTBus TeruioBord MammHbL. [lukn KapHo u ero kosdduimeHT mosie3Horo
JENUCTBUS. DKOJIOTHIYECKUE TTPOOIEMBI TEIIIOIHEPTETUKH.



TexHuueckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: JIBUTaTElNlb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpruu Tejla MPU COBEPIICHWU pabOThL: BBLIET
npoOku u3 OyTBUIKM TIOJ JEMCTBHEM CXAaTOro BO3[yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MmyTEM TpeHusl (BUICOAEMOHCTPAIHS).

N3menenune BHyTpeHHEH SHEpPTrUM (TeMIlepaTyphl) Telia MpU Terionepeaye.

OnbIT 0 a1a0aTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu nmapoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JBUTATEJIs.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenbHOU TEIIIOEMKOCTH.

Tema 3. Azpezcamnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHnaencaunus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCUTEINIbHAS BIIAXKHOCTh BO3ayXa. HacklmieHHslid map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AaBICHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpemMeHHble MaTepuanbl. [lnaBnenue u
KpUCTayuIM3anus. Y aelbHas Terora miasiaeHus. Cyonumarus.

YpaBHeHue TEII0BOro 0anaHca.

TexHHuecKrue yCTpPOWCTBA W MPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
ICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MaTE€pUasoB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu mnoHWKEHHOM J1aBJICHUH.

Cnoco0bl u3MEepeHUs BIAXKHOCTH.

Habmronenre HarpeBaHus ¥ IJIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpuCTaJIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mMepenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. dinekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLMs TeIl. DIEKTPUUECKHM 3apsA . /[Ba BUa SIIEKTPUUECKUX 3apsII0B.
[IpoBOoAHWKHM, OUANEKTPUKM WU TOJYNPOBOJHHUKU. 3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apAa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToOYeUHBIN ANEKTPUUECKUI 3apsi.
Onektpudeckoe mnoje. Hanpspk€HHOCTE  3nekTpuueckoro  mods.  [IpuHiun



CYIIEPIIO3ULINMU DJIEKTPUUECKUX ToJeH. JIMHMKM HanpsiKEHHOCTH JJIEKTPUYECKOIO
TIOJIAL.

Pabora cun anexkrpocrarudeckoro mojs. Ilorenman. PasHocTh MOTEHITHATIOB.
[IpOBOTHMKM W AUABIEKTPUKU B DJIEKTPOCTATUUECKOM II0JIe. [ludimexTpruueckast
POHUIIAEMOCTb.

DnekTpoémMKkocTb. KoHaeHcaTop. DNeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsyKEHHOT0 KOHAEHCaTopa.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTPOKUCTBO U IPUHIIUII IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE TT0JIE€ 3aPSIKEHHBIX TEN.

[IpoBOIHMKH B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOWIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUAIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEH caTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hanpsoxkenue. 3akon Oma 1 yyacTka LENN.

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y JIEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapalIENbHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKAa.
3akoH Oma JJ1s TOJTHOM (3aMKHYTOM) 3JIeKTpr4YecKoi nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEPXIPOBOJUMOCTb.

DIIeKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBOAHHKH. CobOcTBeHHas 151 MIPUMECHAS ITPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—n-niepexosa. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHI TOK B  pacTBopax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIU3.



DJIEKTpUYECKHl TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHbBIN
pa3psan. Momuus. [1nazma.

TexHHuecKue yCTpPOHCTBA M IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOITYIPOBOJIHUKOBBIHN 11O/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepeHne cuiibl TOKAa U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJAHUKOB OT JUJIMHBI,
IUTOLIAAH TMONIEPEYHOr0 CEYECHUs U MaTepHaa.

CMelaHHOE COeTMHEHHE POBOJIHUKOB.

[IpsiMmoe wu3MepeHHe >NeKTpOoABMKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTH COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 31EKTPOJIUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTS BO3yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTD IUOA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3y4yeHune cMEeIaHHOro COeMHEHUST PE3UCTOPOB.

N3mepenne 37MeKTpOABUKYILIEH CHIIBI MCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue snexrposusza.

MesxnpeamMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce oCylecTBIsE€TCS C
y4E€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMHM MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, Ireorpa(uu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYyYHOIO
NO3HAHM: SIBICHUE, HAy4YHbIH (akT, rumores3a, Qu3uMveckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOCHHUE, IKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHEe CUCTEMBbl ypaBHEHWM, JuHEHHas (yHKLHS,
napaboma, runepOosna, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocusa: mexanudeckoe JBHKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BUABI TEIUIONEpENayH, TEMIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUIKOCTEN U ra3oB,



AIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJIEKTPOJIMTUYECKAs  JAMCCOLMAIus,
rajbBaHUKA.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUe IBWIKEHUU C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKe (pakera, BOJAOMET U JPYyTHE), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOW XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYWHBIN IPUHTED, AIIEKTpOHArpeBaTEIbHbIC npuOopkI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. DinekTpoauHaMuKka

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUThL. B3anmMoaencTBre NOCTOSHHBIX MArHUTOB. MarHutTHoe
nose. Bexkrop MaruuTHONM MHAYKUUU. [IpUHIUI Cyneprno3uiiuu MarHuTHBIX ITOJIEH.
JIluHMM MarHuTHOW WHAYKUMW. KapTWHa JWMHWUKA MarHUTHOW WHIAYKLIUHU TOJIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJi€ TNPOBOJHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOrO TOJISI JUIMHHOTO MPSMOr0 IPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaencTBrue nNpoBOJHNUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJyJIb U HAITPABJICHUE.

Cuna Jlopenua, €€ MOyJIb U HaIlpaBJIeHUE. [[BUKEHHE 3apsIAKEHHON YaCTHIIbI
B OJTHOPOJIHOM MarHuTHOM mosie. Pabora cuier Jlopenna.

SBneHne dyeKTpoMarHuTHOM MHAYKUMU. [IOTOK BeKTOpa MarHWTHOU
UHAYKUUU. OJEKTPOJABIDKYIIAs CUIa HMHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu @apanes.

BuxpeBoe nsnexkrtpuueckoe 1osie. DJEKTPOJABMKYILIAS CUJIa HHIYKIUU B
IIPOBOJIHUKE, JBWKYILEMCS IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUMHU. OJIEKTPOABWXKYILIAS CHJIA
CaMOMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHu4yeckue yCTpOHMCTBA M IPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIC
MarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTrATEIb, YCKOPUTEIN DJIEMEHTapPHBIX
YaCTHUIl, MHAYKIMOHHAs 1€Yb.



Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YyKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIUM MAarHATHOTO TOJIA.

B3aumopericTre 1ByX IPOBOJHUKOB C TOKOM.

Cuia Amnepa.

HenctBue cuibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON MHYKIHH.

[IpaBuio Jlenua.

3aBUCUMOCTh JJIEKTPOJIBUAKYIIEH CUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBrieHME CaMOUHYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHrne MarHuTHOTO MOJIs KaTYLIKU C TOKOM.

HccnenoBanune nelcTBUSI MTOCTOSSHHOTO MAarHUTA Ha pAMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHYKIMH.

Paspnen S. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbIE KONEOAHUA

Konebarenbnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
IMapmonunyeckue xonebanus. [lepuon, wactora, amrumryna u (aza KosieOaHUU.
[IpyxuHHBIM MasATHUK. MaTeMaTU4eCKUM MasATHUK. Y PaBHEHUE TAPMOHUYECKUX
kosnebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJieOaHUS B
ucaibHOM KOJIeOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHUYEeCKUMHU U
ANEKTPOMAarHuTHEIMU KosiebanusiMu. Dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPTUU B UJI€ATHHOM KOJIe0aTEeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KoneOaHusX. BbIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennbiii  TOK. CUHYCOMIAJNBbHBIA TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIPsKECHUS.

Tpancpopmarop. [IpousBoacTBO, nepegadya U NOTPeOICHUE DIEKTPUUECKON
SHEPruM. JKOJOTUUECKUE PUCKHU TPU MPOU3BOJICTBE AJIEKTpodHepruu. KymnbTypa
WCTI0JIb30BAHUSA 3JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: DIIECKTPUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, IMHUM JJICKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeNbHOW CHUCTEMbI (TIPY>KUHHBIN WM
MaTeMaTUYECKUI MasiTHUK).



Habmronenue 3aryxarommx KojieOaHHH.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJICOAHMIA.

Hab6nronenue pezonanca.

CB0OOIHBIE IEKTPOMATHUTHBIE KOJICOAHNS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1OCHENOBATENBHOM COEAMHEHUU PE3UCTOPA, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenps TMHUY ANEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnegoBanue 3aBUCUMOCTH TIEPHOJIa MabIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

Hccnenoanne nepeMEHHOr0 TOKA B LIEMH U3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbIE 60IHbL

Mexanuyeckue BOJIHBI, ycioBus pacnpoctpaHeHus. llepuon. Ckopocthb
pacnpocTpaHeHuss M JuHA BodHBL. [lomepeuHble W MPOJOJIBbHBIE BOJHBI.
WNurepdepenuus u audpakuns MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS M3JTYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHon BosHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJIsSpU3auns, AUPpaKuus,
uHTeppepeHius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[Ilkaya 371€KTPOMarHUTHBIX BOJIH. [IpUMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3K U TeneBUAcHUA. Pannonokanus.

DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHHuecKkrue yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPAa3ByKOBas [MAarHOCTHKa B TEXHHKE M MEIMILIMHE, panaap,
pamuonpuéMHHUK, TEICBU30D, aHTeHHA, Tenedor, CBU-meus.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPAHEHUE TOTIEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOGmtomieecs Teao Kak HICTOYHHK 3BYKa.

Haburoienne otpakeHus: U MpeoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nuntepdepernm u qnudpakiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmroneHne cBsi3u IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOW H
4acCTOTOU KOJIeOaHMiA.



Hccnenoanune cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, ITPEJIOMIICHUE,
noJiApu3aIys, TUPPaKus, UHTEPPEPECHITHS.

Tema 3. Onmuxka

['eomerpuueckas onruka. IIpsAmoiMHENHHOE pacnpoOCTpaHEHHUE CBETa B
OIHOPOJHOM cpene. JIyd cBera. TOUCUHBIN UCTOYHUK CBETA.

OTtpakeHue cBera. 3akoHbI OTpakeHus cBera. [locTpoeHne m3o0pakeHu B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CioxHbli coctaB Oesnoro cera. L[Ber.

Coluparomiue 1 paccenBaroliue JuH3bl. ToHKas TuH3a. DOKYCHOE paCCTOSIHUE
U ONTHYEcKas cuia TOHKOW JuH3bI. [locTpoenune n3oOpaxeHuit B COOMPAIOIINX U
paccenBaromMx JuH3ax. @opMyna TOHKON JTUH3bIL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurepdepeniusi cBera. KorepeHTHbIe HCTOYHHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(PEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus cBera. JudpakiumoHnHas pemérka. YcCJIOBHE HaOIIOICHUS
[JIAaBHBIX ~MaKCUMYMOB TpM MaJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(PAKLMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE TMPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaTr, MHUKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUSI.

Llemoncmpayuu

[IpssmonuHeiHOE pPacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIIEHHE CBETA.
OnTuyeckre mpuoOpHI.

[TomHOE BHYyTpEHHEE oTpaxeHne. Moaenb CBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKomna, TeJIeCKOoIa.

Hab6nronenue uatepdepeHnmm cpera.

Hab6nronenue nudpaxium ceera.

Habmronenue nucnepcuu cBera.

[Tonyudenue ciekTpa ¢ MOMOILIBIO TPU3MBI.

[Tonydenne cekTpa ¢ MOMOIIBIO AUMPAKITMOHHON PEIIETKY.

Habmronenue monsipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenune nokazaresis NpeioMIIEHUS CTEKJIA.



HccnenoBanune cBOMCTB N300paKeHUH B JTMH3AX.
Hab6nronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI CIEHUAIBHON TEOPUH OTHOCUTEIHLHOCTH
['paHuIEl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[ocTyaTel cieruaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCHUTENBHOCT OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKpAICHHUE
JUTUHBI.
DHEPrust U UMITYJIbC PEJISITUBUCTCKON YaCTHULIBI.

CBs13b Macchl C S3HEPIrUe U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHs
TIOKOSI.

Pa3nen 7. KBanTtoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBs3u sHEeprun GOTOHA C €r0 YACTOTON. DHEprus
U UMIyJibC (PoToHA.

OtkpsiTue u uccnenoBanue porodddexra. OnbiThl A. I'. CtoneroBa. 3aKoHbI
dotodddexra. YpaBHenue DiinmureitHa s pororddekra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenue cBera. OnbwiTel I1. H. JIeGenena.

XHAMHUUYECKOE JEUCTBUE CBETA.

TexHu4yeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHE: (POTODIEMEHT,
dboTomaTuMK, coTHEUHas OaTapesi, CBETOAUO/I.

Llemoncmpayuu

®otor(ppeKT Ha yCTaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEITHETO PoTOdPdeKTa.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopna mo paccesHUIO 0 -H4aCTHII.
IInanerapnas mopmens aroma. [loctynatel bopa. M3nyuenune u norsionieHue
(GOTOHOB TpHW TMepexojie aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsl
criekTpoB. CIEKTp YPOBHEU SHEPrUr aTOMa BOJIOPOIA.

BonnoBsie cBoiicTBa yactul. Bonusl ne bpoiis. KopnyckynsipHO-BOITHOBON
JTyau3M.

CHoHTaHHOE U BBIHYXJICHHOE U3Ty4YCHHE.

TexHuueckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Monens onbiTa Pesepdopra.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeyaThIX CIIEKTPOB U3ITyUYECHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

Habmronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIO0KHOCTh CTpOoeHMs sapa. OTKpeITHE
paanoakTuBHOCTH. OnbITh Pe3epdopaa o onpeaeneHuto coctaBa paJuoaKTUBHOTO
m3nyuyeHnus.  CpoiictBa  anbga-, Oera-, ramma-usiydyeHus.  BuusHue
PagNOAKTUBHOCTH Ha JKMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HeiTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio saapa. M30Tomnsl.

AnbQa-pacnan. ONEKTpPOHHBIM M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3JIydeHue. 3aKOH PaJuOoaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepubie cuibl. Jlepekt Maccol sapa.

SnepHble peakuuu. JleneHne u CUHTES s1ep.

Anepnsiii peakrop. Tepmosinepusiii cuHTe3. [IpoGiembl W TEpPCHEKTUBHI
SAIEPHOU SHEPreTUKHU. DKOJIOTUUYECKUE ACTIEKTHI IAEPHON YHEPTETUKHU.

DneMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

Meroabl HaOMIOAEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

®dyHaaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO (PU3NYECKON KapTUHBI MUpA.

TexHu4yeckue yCTpOMCTBA M NMPAKTHUUECKOE IPUMEHEHHE: JTO3UMETP, Kamepa
Buinibcona, siaepHblil peakTop, aToMHasi 0oMoa.

Llemoncmpayuu

CuéTunK HOHU3HUPYIOIMX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

HccnenoBanue TpeKkoB 4acTull (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. JDiieMeHTHI ACTPOHOMMH U ACTPOPUIUKH

Otansl pa3BUTHUS acTpoHoMuUU. [IpukinagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHNE
aCTPOHOMMUH.

Bun 3Bé3gnoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BHUJIUMOE
JIBIDKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHast akTHMBHOCTh. McTrounuk sHeprum CoyiHIA W 3BE3.
3BE37bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIA KJIacCc —
CBETUMOCTbY». 3BE3/Ibl TJIABHOM IMOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOM MOCJIEIOBATEIbHOCTU. BHYTpEHHEE CTpOEHHUE



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKAEHUU U 3Boronnu ConHia u
3BE3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii [TyTe — Hama T'amaktuka. Ilonoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PemmkToBOE M3ITydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOieMbl aCTpOHOMHUH.

Vuenuuecxue nabnooenus

Ha6nronenus HeBOOPYXEHHBIM TJIA30M C KCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUH I ONpe/iesIeHUs MOJIOKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s1 CeBEpHOro MOJIyIIapHs U IPKUE 3BE3bI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro I1yTu.

Oo6o01maroiiee NOBTOPEHNE

Ponp Qusuku u acTpoHOMHU B IKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOW M 3TUYECKOM cdepax AesTeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUH B COBPEMEHHOW Hay4yHOH KapTHHE MHpPA, poJib (U3HUECKOW TEOPUU B
(dbopMUpOBaHUU MPEACTABICHUN 0 (PU3NUECKOIN KApTUHE MHUPA, MECTO (PU3HUECKOU
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEJICTAaBICHUN O IPUPOJIE.

MexknpeamMmeTHble CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisiercs ¢
YYETOM COJEPKATEIBbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHd MAaTEMaTHUKH,
OMOJIOTUH, XUMUH, T€Orpa(uu U TEXHOIOTHHU.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4HOIO
NO3HAHUA: SIBJIEHWE, HAay4HbIA (pakT, rumores3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJIE]b, U3MEPEHUE.

Mamemamuka: pelIeHWE CUCTEMBl YPAaBHEHHMM, TPUIOHOMETPHUYECKHE
(GYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl M MX IMPOCKIHUH HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IIPOU3BOHBIC DJEMEHTAPHBIX (YHKIUMH, TPHU3HAKH TOJ00US TPEYTrOJHHUKOB,
ompeeseHUe TUIONIAIN IIIOCKUX (GUTYp U 00bEMa Tell.

Buonocusa: »nekTpuueckue SBICHUS B KUBOM MpHUpoje, KoyieOaTelbHbIE
JBU)KEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KUBOW NPUPOAE, NECUCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHUE ATOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHMS KPUCTALTUNISCKON PEIIETKU, CTIEKTPATIbHBIN aHATIU3.



l'eocpaghua: wmarHWTHBIE TIONMIOCA 3EMIIM, 3aJIeKM MAarHUTHBIX Py,
dboTochEMKA 3eMHOM IMOBEPXHOCTH, TIPEJCKa3aHUE 3eMJICTPSCCHUM.

Texnonocusa: NWUHUU DJIEKTPOIEpenady, TEHEpaTop IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTE)Ib, WHAYKIMOHHAA I€4b, pajap, PaadoONpUEMHUK, TEIECBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAas ONTHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpenmera «®Pusnka» Ha YpPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (6a30BbIN YPOBEHb) MOJKHO OOECHEUYUTHh JTOCTHKEHHE CIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera « OU3nKay JTOJIKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTHh OOY4YaroImMXCSI PYKOBOJCTBOBATHLCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WLMUEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM, TO3UTHUBHBIX BHYTPEHHUX  YyOEXJEHUN, COOTBETCTBYIOIIMX
TPAJUIIUOHHBIM I1IEHHOCTSIM POCCHUMCKOIo OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITa U OMBITA JEATEILHOCTH B MPOIIECCE peaiv3allid OCHOBHBIX HaINpaBJICHUN
BOCITUTATEIBHOU €SI TEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOUN MO3ULIMKU 00YUaIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPAJUIMOHHBIX  OOMICYETOBEYECKUX T'YMAHUCTUYECKUX H
JEMOKPAaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPa)KIaHCKOIrO
001IecTBa, y9acTBOBAaTh B CAMOYITPABICHUHN B 00pa30BaTeILHON OpraHU3aIlNM;

YMEHHUE B3aUMO/JIEMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU C
uX (QYHKIIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON JNEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCUNCKON TPaKTAHCKON NAEHTUIHOCTH, TATPUOTU3MA,

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIaM, JIOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 001acTU (PU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, S TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero Gpuanyeckoil Hayke;

5) Tpy10BOr0 BOCIMTAHMS:



MHTEpPEC K pa3iuuHbIM cdepam mpodhecCHOHATBHOW JeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOUN M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI,

TOTOBHOCTBH U CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHHIO B 00JaCTH
(bu3KMKY HA TPOTSHKEHUU BCEH JKU3HM,

6) 3K0J10rM4eCcKOro BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTh JKOJIOTMYECKOU KYJIbTYpPhI, OCO3HaHUE TIJI00aIHLHOTO
XapaxkTepa dKOJIOTUYECKHUX MPOoOIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKpPY KAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeH YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBRA,;

pacuIMpeHre OMbITa JIEITEIbHOCTH SKOJOTUYECKON HAMpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH TI0 (PHU3UKe;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSL, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUCCKON HAYKHU;

OCO3HAaHWE IIEHHOCTH HAYYHOW JACATEIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3Yy4YCHUS (PUBHKHU OCYIIECTBISITh MPOSKTHYIO M HCCIIEA0BATEIBCKYIO ICITEILHOCTh
WHIUBUyAJIGHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jjoruueckue J1eicTBUA:
CaMOCTOSITENIbHO  (popMyiupoBaTh U aKTyalIM3UpOBaTh  MIPoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNEeNATh UENU JCATEIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHHUS
BBISBJISAITH  3aKOHOMEPHOCTM U MPOTUBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a HMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIEITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKHU MOCIEACTBUIN JEATEIIbHOCTH;
KOOPJAUHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBUSIX PEaibHOT0, BUPTYaJIbHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBare/ibCKHe J1eliCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATHUSMU U METOAAMHU
(u3HUeCKOl HAyKU;



BJIQ/ICTh HABBIKAMHU y4€OHO-HCCIIEIOBATEIBCKON W MPOEKTHOMN NESITEILHOCTH
B 00siacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TMOUCKY
METOJIOB pelIeHusl 3a/iady (PU3UYECKOTO COJIepKaHUsS, TPUMEHEHUIO Pa3INYHBIX
METO/IOB [TO3HAHMS;

BJIQJIETh BHUJAMH JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro
UHTEPIpETalUd, NPEeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IMYHBIX yUeOHBIX
CUTYaIlUsX, B TOM YHCJIE IIPU CO3IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs, HAaXOAUTh apryMEHTHI JJIsl I0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJ€ pEIICHHUs 3aJadyd Pe3yJIbTaThl,
KPUTHUYCECKH OICHUBATH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSX;

CTaBUTb W (OpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa3oBaTEIbHOU
NEeATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTUYECKYIO 00JacTh
KU3HEICSITCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PAa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI M 33/1a4UH, JOITYCKAIOIINE albTePHATUBHBIE PEIICHUS.

PabGora ¢ ungopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJydeHHs] WHPOpMAIU (HU3HUECKOTO COACPKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IOWCK, aHAJW3,
CUCTEMAaTH3aIMI0 W WHTEPIpPETaui0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (GopM
IIPEICTABIICHNS,

OIICHUBATh JOCTOBEPHOCTHh MH(GOPMAIIHH;

UCIIOJIB30BaTh  CPENCTBa  WH(DOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTWIA B PEUICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 C COOIIOICHHEM TPEOOBAHUM AIPTOHOMHUKH, TEXHUKH 0€30IMaCHOCTH, TUTUCHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATUYECKUX HOPM, HOPM HWH(OOPMAIIMOHHOU
0e30MacHOCTH;

co37aBaTh TEKCTHl (U3MUECKOTO COJACPKAHUS B PA3IUYHBIX (PopMarax C
y4€TOM Ha3HAYCHUS WH(DOPMAIUU U TICJICBOM ayIUTOPHH, BEIOMpAsi ONITUMAILHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJIU3aIUH.

KoMMyHHKaTHBHBIE YHHBEpPCcAJIbHbIE YUeOHbIe 1elicTBUS:
OCYULIECTBJISATh OOUIEHUE HAa YPOKax (PU3UKH U BO BHE-YPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyallud M  CMSI4ath
KOH(DJIUKTBHIL;



pa3BEéPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIAYaIbHOU
paboTHI;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH KaXkJI0r0 4ieHa KOJIJICKTHRA,

NPUHUMATh  [eJM  COBMECTHOM  JICATENbHOCTH, OPIraHW30BBIBATH U
KOOPJIMHUPOBATh JCHCTBUSA MO €€ JOCTH)KCHHUIO: COCTABJIATh IUIAH JICHCTBHH,
pacmpenessTh pojid ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pPe3yJIbTAThI
COBMECTHOM pabOThI;

OLICHUBATh KAYECTBO CBOCTO BKJIA/Ia U KAXKIOI0 YYaCTHHUKA KOMaH/IbI B 00N
Pe3yJIbTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIC IPOCKTHI, OICHWBATh WU C TO3UIMH HOBHU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh IMO3UTHBHOE CTPATEIMYECKOE TIOBEJACHUE B Pa3IMYHbIX
CUTYaLUAX, IPOSIBIIATH TBOPYSCTBO U BOOOPAKCHHE, ObITh HHUIIUATHBHBIM.

PerynsiTuBHbIE YHUBepPcaJbHbIE YUeOHbIE NeliCTBUSA
Camoopranuszanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBbHYIO JIESITEIIBHOCTh B 00JacTH
GuU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYITUPOBATH
cOOCTBEHHBIE 3aa4H;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH PEHICHHS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTHYECKOW pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUTCHHUIA;

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacImpsaTh paMKH y9e0HOTO MpeMeTa Ha OCHOBE JTUYHBIX MTPEAMOYTCHUN;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO W MPOSBICHUIO J3PYIUIIMH B 00JIaCTH
(U3MKH, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOIIHOHATbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIQJICTh  HABBIKAMHM  IIO3HABATEILHONH  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JICUCTBUH ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX pE3YyJIbTAaTOB U
OCHOBAHHUI;

WCIIOJIB30BaTh MPUEMBI pe(PIICKCHH IS OIIEHKH CUTYyalluu, BEIOOpa BEPHOTO
pEIICHMUS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEIIEHUS IO HX
CHUXEHUIO;

OpUHUMATh MOTHBBI W apryMEHTBhl APYTMX TIPH aHalu3e pe3yJbTaToB
NeSTeTbHOCTH,

IPUHUMATH ce0s1, MTOHUMAsi CBOM HEJIOCTATK! U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TpPU aHaIu3e pe3yIbTaToB
JIeSITEIIbHOCTH,

pHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrkeHns IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IMPOTPAMMBI 110
bu3uke I YpPOBHSA CpeaHero oOmero oOpa3oBaHus y  0OyYarommxcs
COBEpPIIICHCTBYETCS IMOIIMOHAILHBIH WHTEIJICKT, IIPEeITOJIarAFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOITMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAIBLHOU CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHE, CIIOCOOHOCTh aAanTUPOBATHCA K
AMOITMOHAJILHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTHKCHHIO TSI U
yCrexy, ONTHMHU3M, WHUIMATHBHOCTH, YMECHHE JICHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOXKHOCTEH;

AOMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YUYUTHIBATH €r0 TMPH OCYIIECTBICHWHU OOIIEHUSA, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKITFOUAOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peraTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoHiry oOyuenus B 10 ki1acce npeiMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMepax pojib U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOU KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHULBI MPUMEHEHUS H3YyUYEHHBIX (PU3MYECKHX MOJENeil:
MaTepHualibHas TOUKa, MHEpLUUaIbHasl CUCTEMa OTCUETa, aDCOIOTHO TBEPIOE TEIIO,
UJICAIBHBIN Ta3, MOJIENIM CTPOCHUS Ta30B, )XKUAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3aps]] P pelIeHNH PU3NYECKUX 3a]1ay;

pacno3HaBath (GU3UYECKUE SBIICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOPUH CTPOECHUS BEIIECTBA U



AIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKEHUE,
CBOOOJIHOE TMajJieHue TeJl, BIKCHHUE TIO0 OKPYKHOCTH, WHEPIUS, B3aUMOJICHCTBUE
Ten, nuddys3usi, OpOyHOBCKOE JIBUIKEHHUE, CTPOCHHUE KUIAKOCTEH M TBEPIBIX Tell,
U3MEHEHHE O0BhEMa Tel MpU HarpeBaHUU (OXJaKICHUH), TEIJIOBOE PAaBHOBECHE,
UCIIapEHHE, KOHJCHCAILUS, IUJIABJICHUE, KPUCTAJIM3AalUs, KUIICHHE, BJIAXHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXKIYy NapaMeTpaMH COCTOSIHUA Ta3a B M30IPOLECccaX, dJIEKTPU3ALUS Tell,
B3aUMOJICHCTBUE 3apAJIOB;

OMHCHIBATh MEXAaHUYECKOE JIBIIKCHHE, HCMOIb3ys (PU3NYECKUE BEIIUYUHBI:
KOOpAWHATa, IyTh, MNEPEMENIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC Te€Jla, KHHETUYECKasl SHEprus, MOTEHUHUAJIbHAS JSHEPrusl, MEXaHU4YecKas
paboTa, MexaHWYecKash MOIIHOCTh; TIPU OINKHCAaHWUU TMPABWIBHO TPAKTOBAThH
(bu3MUeCKNil CMBICT HUCIHOJIb3yeMbIX BEJIMYMH, WX OO0O3HAUEHUS M EIUHHUIIbI,
HAXOJUTh (OPMYJIbl, CBA3BIBAIOUIME NAHHYIO (U3HYECKYIO BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJ M TEIUIOBBIC SBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIIMYMHBIL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsl XaOTUYECKOTO JIBIXKCHHUSI MOJICKYJI, CpeAHEKBaApaTuIHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThbl, BHYTPEHHSA 3HEprus, padbora rasa,
KOd(DPUIIMEHT TMOJe3HOr0 JACHCTBHUS TEIUIOBOIO JIBUTATENsl; MPU ONHUCAHUU
NpaBUJILHO TPAKTOBaTh (DU3UYECKUM CMBICI HCHOJB3YyEMbIX BEJIMYMH, HX
0003HAYEHUs U EIWHUIBI, HaXOJIUTh (QOPMYJbI, CBS3BIBAIOIINE JITAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMU BEJIMUYUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHHSI (IIPOLIECCHI), UCTIONb3YsT (PU3MUECKHE BEIWUYUHBI: IIEKTPUUECKUN 3apsi,
ANEKTPUUECKOE MOJE, HANPSLKEHHOCTD IMOJISl, MOTEHIMAN, pa3HOCTh MOTEHLNAJIOB;
OpyU ONUCAHWM TMPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCMOIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHUS W CIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIIHEC
TAaHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIIMYNHAMU;

aHATM3UPOBATh (DU3UYECKUE TIPOIECCHI W SBICHUS, UCIONIB3YsS (HU3HUECKHUE
3aKOHBI W MPUHIMIIBL: 3aKOH BceMHUpHOTO TsaroTtenus, I, I u 111 3akonsr HeroToHa,
3aKOH COXpaHCHMS MEXaHHUYECKOM DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHIUI CYNEPHO3ULIUA CWJ, HPUHIUII PABHOINPABUS HHEPIUATBHBIX CUCTEM
OTCYETa, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKON HEPruu TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MEepBhIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AJEKTPUUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
(bOopMyTHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHITH OCHOBHBIC TIPUHITUIIBI ACHCTBUS MAIIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pazinuyarh YCIOBHS X O€30MaCHOTO HUCIOIb30BaHUS B MTOBCEIHEBHOMN
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (U3MYECKUX SIBICHUW U
IIPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, MPHU STOM
dbopmyupoBaTh MpodaeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pyA0BaHUs, POBOIUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOHMpATh ONTUMAJIbHBIA CHOCOO W3MEPEHHUsI W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEUTHOCTEN U3MEPEHHUI;

UCCJICIOBATh  3aBUCHMOCTH  MEXIy  (GU3WYECKHMMHM  BEJIMYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcHpoOBaTh PE3YNbTATHI MOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEJIUUYHMH B BUJIE
TaOJIUIl ¥ TPaQUKOB, ENATh BEIBOJBI 110 pe3yIbTaTaM HUCCIIETOBaHMS;

cobroaTh npaBuia 0€30MacHOTO TPyJa MpU MPOBEACHUM HCCIEIOBAHUM B
pamMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATENbCKOM W TPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOpPHOTO
o0opy10BaHUS;

pemarh pacu€THbIe 3aJaydl C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCTIONB3YS (pr3nueckne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 331a4u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHUE BEITUYUHBI U (POPMYJIBI,
HEOOXOoauMbIC NIl €€ pElIeHUs, MPOBOAUTH PAcuéThl M OICHUBATH PEATbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIMYUHBI,

peraTh KaueCTBEHHBIC 3a/1a91; BRICTPAUBATh JIOTHUECKH HEMTPOTHBOPEUUBYIO
[ETOYKY PACCYXJCHHI C OMOpPON Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznvecKue sIBJICHUS,

WCIIOJIB30BATh TP PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC MH(GOPMAIIMOHHEIE
TEXHOJIOTHH [IJISl TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAINN M MPEICTABICHUS
y49eOHOH ¥ HAy4YHO-TIOMYJApHON WH(POPMAIMH, TOJYYCHHOW W3 Pa3IUIHBIX
MCTOYHHUKOB, KPUTHYECKH aHATM3UPOBATH MOTy4aeMyto HH(OpMaIInIo;

PUBOJIUTH TIPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHEC TEXHUKH
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUSI 110 (PU3UKE B TOBCETHEBHOW KU3HU IS
oOecrieueHrss O€30MACHOCTH TIPH OOpaIeHuu C TpuOOpaMu M TEXHUYECKUMH
YCTPOUCTBAMH, JJII COXPAHEHUS 3/I0POBbS M COOJOICHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TIpyINIE C BBIIOJHEHHEM pAa3IMYHBIX COLUAIbHBIX pOJIEH,
IUIAaHUPOBAaTh pabOTy TpPyNIbl, PALHMOHAIBHO pacHpeleisTh O0S3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYallUsAX, a/IeKBaTHO OLIEHUBATh
BKJIaJ] KaXKJIOTO M3 YYACTHUKOB I'PYIIIBI B pEIIEHUE pacCMaTPUBAEMOU MTPOOIEMBI.

K xonity o6yuenus B 11 kjacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIM:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTo (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUHU COBPEMEHHON TEXHUKH U
TEXHOJIOTHM, B MPAKTUYECKON NEATEIbHOCTH JIIOJIEH, LIEIOCTHOCTh U €AUHCTBO
(u3nyecKoil KApTUHBI MUPA;

YUUTHIBaTh TPAHULBl I[PUMEHEHHMS M3YUYEHHBIX (PU3NYECKUX MOJEIIEH:
TOUCYHBIN DIIEKTPUUSCKUNA 3apsijl, JIyd CBETa, TOUCYHBIH UCTOYHUK CBETA, sACpHAs
MOJIeb aTOMa, HYKJIOHHAsi MOJI€JIb aTOMHOIO sJipa IpH PELIECHUH (HU3HUECKUX
3ajady;

pacrno3HaBaTh (pU3MUYECKHe SABJICHUS (IIPOLECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HUKHU: IJIEKTpUUYECKAs] MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DJEKTPOMArHUTHAas WMHIYKIUSA, JACWCTBHE MAarHUTHOTO TIOJNS Ha
NPOBOJHUK C TOKOM M JBIDKYIIUKCS 3apsi, dJIEKTPOMarHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETa, OTPaXKEHHE, IPEIOMIICHUE,
uHTepdepenus, audpakuus W TONApHU3AIMSA  CBETa, JUCIEPCUS  CBETa,
doTornekTpudeckuit 3pdekt (pororddekT), cBeTOBOE aBiIeHUE, BOSHUKHOBEHHE
JUHENYaToro CrHekTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHas

PaaOaKTUBHOCTE;
ONKCHIBATh HM3YYEHHBIE CBOMCTBA BEUIECTBA (DJEKTPUUYECKHE, MArHHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  MPOBOAUMOCTb  PA3JIMYHBIX  Cpel) U

ANIEKTPOMATrHUTHBIE SABJIEHUS (IIPOLIECCHI), MCHOJIb3Yysl (PU3MUYECKUE BEIUYMHBIL:
UIEKTPUYECKUI 3apsif], CWIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUYECKOE
CONPOTUBJIEHUE, PAa3HOCTh MOTEHLHMAIOB, 3JIEKTPOJBIKYLIas Cuia, padoTa TOKa,
UHAYKIUS MAarHWTHOrO Mojs, cuia Awmmepa, cuia JlopeHua, MHAYKTUBHOCTh
KaTylIK{, SHEPIrusl 3JEKTPUYECKOTO0 M MArHUTHOTO IIOJIEW, MEPHOJ M 4YacToTa
KoJeOaHuil B KoJieOAaTEIbHOM KOHTYpE, 3apsii M CHJIa TOKa B MPOLECCE
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHWW, (OKYCHOE pacCTOSHHE U
ONTHUYECKAasl CHUJia JIMH3bI, MPU OMUCAHUHM MPABUIBHO TPAKTOBATH (PU3UUYECKUIL
CMBICT HCHOJb3YEMbIX BEJIWYHH, WX OOO3HAYEHUS U €IUHUIbI, YKa3bIBaTh
(opMyJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMU BEJIMUYUHAMU;

ONKCHIBATh W3YyYEHHBIE KBAaHTOBBIE SBICHUS M IPOLECCHI, HCIOJIb3Ys
(¢u3nyecKkue BEIWYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUOJ NOTypacnaaa, SHEPTus CBsI3U



aTOMHBIX SI7IEp, TPU OINUCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICIH
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAUYECHUS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3ZBIBAIONIUE JIAaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIWYHMHAMU,
BBIYUCIIATH 3HAUCHUE (PU3NUECKON BETUYNHBL;

aHAIM3UPOBaTh (M3UUECKUE TPOIECCHl W SBJICHUSA, UCIONb3YS (HU3UUECKUE
3aKOHBI U MPUHLHUIBL: 3aK0OH OMa, 3aKOHBI TIOCIIEIOBATEIHLHOTO U MapaliIeIbHOTO
COCIMHEHHS TMPOBOJHMUKOB, 3aKoH Jxoyns—JleHna, 3akOH 53JIEKTPOMarHUTHOU
UHIYKIUHU, 3aKOH MPSAMOJIUHEHHOTO PacipOCTpaHEHUsI CBETa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa i Gortorddexra,
3aKOH COXpaHEHUs SHEPTUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHHUSA
ANEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHUsI MAcCOBOIO YMCIIa, MOCTynaTrhl bopa,
3aKOH PaIMOAKTUBHOTO pacraja, Ipu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKO€ BBIPAXKEHHE U YCJIOBHS (TpaHUIBI, 00JACTH)
IPUMEHUMOCTH;

OTIPEICIISITh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIsI TPOBOAHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl JlopeHua;

CTPOUTh U ONKCHIBATh HM300pa)KEHUE, CO3[1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI [0 MCCIIEAOBaHUI0 (HU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH: MPU STOM
dbopmynpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOTr0 SKCIIEPUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyA0BaHUsl, TPOBOJIUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAIBHBIA CIOCOO0 W3MEPEHHUS W HCIOJIb30BaTh W3BECTHBHIC
METO/bI OLICHKH IOTPEMTHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (DU3NUYECKUX BEJIMUYMH C UCIIOJIb30BAHUEM MPSIMBIX
WU3MEpPEHUN: TPU 3TOM KOHCTPYHPOBAaTH YCTAHOBKY, (UKCHPOBATH PE3yJIbTATHI
MOJTYYCHHOW 3aBUCHMOCTH (DU3UYECKUX BEIMYMH B BHUAC TaOMUIl U TPaUKOB,
JieJaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEA0BAHNUS;

coOmro1aTh TpaBmiia 6€30MacHOTO TPyJa MPU MPOBEICHUU HCCIICOBAHUHN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOM W MPOEKTHOM
JESATETLHOCTH C HWCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONUCTB M JTAOOPATOPHOTO
000py10BaHUS,

pemarh pacuéTHhlE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKOM MOJENbIO,
UCTIOJIb3Ys (DU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 3a/1a4u
BBIOWpATh (PU3UYECKYIO MOJEINb, BBIJCHIATh (PU3NUECKUE BETUYUHBI U (DOPMYIIBI,
HEeoOXoauMbIe I €€ PElIeHHs, MPOBOJIUTh PACUEThl U OIEHWBATH PEATHHOCTDH
MOJIYYEHHOTO 3HAYCHUS (PU3HUUYECKON BEIUYUHBI;



pelaTh KaueCTBEHHBIE 33/1aUi: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PacCyk JCHUA C ONMOpOM Ha H3y4YCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sIBJICHUS;

UCIIOJIb30BaTh MIPU pPELICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJIOTMH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, UHTEPIPETALNN U MPEACTaBICHUS
y4eOHOW U Hay4HO-NOMYJSpHOW HH(POpMALUKU, IOJYYEHHONH W3 pa3iIMuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMy0 HHPOPMALUIO;

OOBSCHATh TNPUHIMIBI JEHCTBUS MalUH, OPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCJIOBUS UX OE€30MaCHOTO MCIIOJIb30BaHMS B IOBCEIHEBHOM
KU3HU;

OPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYXKAIOMIETO MHpa, B Pa3BHUTHE
TEXHUKHU U TEXHOJIOT Ui,

UCIIOJIb30BaTh TEOPETUUECKNE 3HAHUS 10 (PU3UKE B IIOBCEIHEBHOM KU3HU AJIs
oOecrieueHrs O€30MAaCHOCTU NpH OOpallleHuu ¢ NpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHHUS 3I0POBbS U COOJIIOJIEHUST HOPM 3KOJOTHYIECKOTO
MOBEJCHUS B OKPYKAIOLIEHU Cpee;

paboTaTh B TpyINIe C BBINOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYNIbl, PANMOHAILHO paclpenesTh OO0S3aHHOCTH |
IUTAaHUPOBATh JICATEIHHOCTh B HECTAHIAAPTHBIX CUTYallUAX, aJIeKBAaTHO OICHUBAThH
BKJIa/] K&KJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHUE pacCMaTPUBAEMON TIPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undpossie
Ne ni/m P Kourpoasubie | IIpakTHueckue (mupp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O IO3HAHUA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmorexa [IOK
' AREY https://m_edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruxa > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunaniia / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 hitps://m.edsoo.rw/741bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnuoreka LIOK
' TEOPHH https://m.edsoo.ru/741bf72
bu6nmmoreka [IOK
3.2 O 10 1
CHOBBL TEpMOpIHAMITI https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6mmorexa LIOK

dazoBrIe Mepexo bl

https://m.edsoo.ru/7141bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. DJIEKTPOANHAMUKA
bubnuoreka [IOK
4.1 1
dUeKTpocTaTitka 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBINM 2neKkTpuYecKuil TOK. Toku B 12 bubnnoreka [IOK
' Pa3IUUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3jesioB U TeM ungposbie
Ne ni/m P KourpoJubnbie | IIpakTuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMMUKA
11 MarnuTtHoe nojie. DNeKTpoMarHiuTHas 1 | 3 bubnuoreka [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c¢97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4ecKue 1 3JIEKTPOMarHuTHbHIE 9 1 bubnuoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKue U 3JIEKTPOMarHuTHbHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEITUATBHON TEOPUH 4 | bubnuorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHThI KBAHTOBOW ONTUKU 6 bubmorexa [OK

https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmunorexa [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢
bu6mmoteka [IOK
4.3 A 5
TOMHOE A7pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pazgen S. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPU3UKHI 7 Bu6mmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o061maro1iee MOBTOpEHNE 4 Et?i?;lrz?:ciigr?ﬂfﬂl&k
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBo 4acon JIeKTPOHHbIE
Ne Hara nudpoBbIe
Tema ypoka Konrtpoubnbie | IIpakTuyeckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
®dusuka — HayKa O IPUPOLE.
1 Hayunblie MCTZ bl HOEHZ?HI/I;I 1 bubmmorexa LOK
y A https://m.edsoo.ru/ff0c32e2
OKpY>Karollero Mupa
Ponb u MecTo pusuku B

) (hopMUpOBaHUH COBPEMEHHOI | bubnmnoreka [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JCATEIHHOCTH JIIOIeH
MexaHnn4eckoe JBHKECHUE.

3 OTHOCHUTEIHLHOCTh MEXaHUYECKOT'O | Bubnunorexa [JOK
neuxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMOIMHENHOE 1 bubnnoreka [IOK
JIBHXKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOJIMHEHHOE 1 bubnnoreka [IOK
JBHUKCHHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOE TIazieHne. Y CKOpeHue | bubnmoreka [IOK
cBOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe qBUXKEHUE.

P . bubnuorexa [JOK

7 JIBM>xeHHe MaTepuanbHON TOYKHU 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHI_[I/IH OTHOCUTCIBHOCTHU

Kunernueckas OHEPIUs

bubmmorexa [IOK
8 lNanunes. MuepunalibHbIE CUCTEMBI
N https://m.edsoo.ru/ff0c3be8
otcuera. [lepBbIit 3axkoH HproToHa
Macca tena. Cuna. [lpunnun
9 cyneprno3uiuu cui. Bropoii 3akon bubmmorexa [IOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MatepuaibHON TOYKU

10 Tperuii 3akon HeroToHa 114 bubnuoreka LIOK
MAaTEpUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3akoH BCeMUpPHOTro TsaroreHus. Cuna

11 TskecTd. [lepBast kocMuueckas bubmorexa [JOK

P https://m.edsoo.r/ff0e3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpdumuent

13 TpeHusi. Cuiia COmpOTUBIICHUS TTPU bubnunoreka [IOK
JIBHKCHUH TeJla B )KMJIKOCTH MJIIN https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpamareabHoOe

14 JBIKEHUE a0COJIFOTHO TBEPIOTO bu6nmorexa [IOK
tena. MoMeHT cuitbl. [1ne4o cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPIOTO Tea
NMiynsc MmaTeprallbHON TOYKY,

15 CHUCTEMbI MaTepHUAIbHBIX TOYEK. bubnnoreka [IOK
Nmnynbe cuiibl. 3aK0H COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBUIKEHHE

16 PaboTa 1 MOIIHOCTH CHUIBL. Bubnunorexa [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c4502

MatepuaabHONH ToukH. Teopema 06
W3MEHEHNN KNHETUYECKOW YHEPTUU

17

[lorennuanbHast SHEPTHsL.
[orennmanbHast SHEPTHS YIPYTO
ne(opMUpOBaHHON NPY>KUHBL.
[lorennuanbHas SHEprus Tena
BOJIM3U OBEPXHOCTU 3eMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

TTorennmanbHBIE U
HeIMoTeHInaNbHbIe CHIbl. CBS3b
pabOoThl HEMOTEHITUAIBHBIX CHIT C
U3MEHEHUEM MEXaHUYECKOW SHEPTUU
CUCTEMBI T€JI. 3aKOH COXPaHEHUS
MEXaHUYECKOM IHEPruun

bubnunorexa [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGoparopHas paboTa
«HccnenoBanue B3 pabOThI CUIIBI
C UI3MEHEHNEM MEXAHUYECKOU
SHEpPruM Tella Ha MpUMepe
pacTsKEeHUs PE3UHOBOTO KIyTay

20

KonTponsHnas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbBI
COXPAHEHUS B MEXAHUKE

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KHUHETHYECKON
TeOpUHU. BpOoyHOBCKOE JABM)KCHUE.

Huddysus

bubnunoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIISCTBRA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPIBIX TEIl



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyi. KonuyectBo
BemlecTBa. [loctosiHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
n e€ nu3mepenue. Illkana remneparyp
Ienbcus

25

Wneanphbiii raz B MKT. OcHoBHOE
ypasHenne MKT

Bubnunorexa [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcoutoTHas TemiepaTypa Kak Mepa
CcpeaHel KUHETUYECKON YHEPT U
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbToHA. I'a30BBIC 3aKOHBI

28

JlaboparopHas pabora
«HccnenoBanue 3aBUCHMOCTH
MEXKy IapaMeTpaMu COCTOSIHUS
Pa3pEeKEHHOTO ra3a

29

H3onporieccel B uACaIbHOM ra3e u
WX rpaduueckoe nmpeacTaBieHue

bubmmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenHss sHeprus
TEPMOJUHAMUYECKONU CUCTEMBI
crioco0Osl €€ m3menenus. Komnaectso
TEIJIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJITHOATOMHOIO UACATIHLHOTO
rasa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

BI/II[I)I TEILIoNEpCaAaIn

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢36

32

YV nenpHas TeI0EMKOCTh BEIISCTBA.
KommyecTBO TENIOTH Ipu

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Teruionepenade. AanadaTHbIN
rporecc

ITepBrIii 3aKOH TEPMOIUHAMUKHU U

bubmuorexa [JOK

33
€ro MpUMEHEHUE K U30IpolIeccaM https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTh mporeccoB B
34 npu (I: e. Bropoit zaII(IOH bubmorexa TIOK
PHPOJLE. BTOP https://m.edso0.ru/f0e6230
TEPMOAMHAMUKH
35 [Ipunuun nevicteus u KI1 Bbubnunorexa [JOK
TETJIOBOM MallUHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KITJI
37 DKOJIOTHYECKUE TIPOOITIEMBI
TEIJIOIHEPTETUKH
O06o0maromuii ypok
38 <<MOJII:K JII;II1 HaS}III()bI/I:*.I/IKa OcHoBBI bubmorexa [IOK
YIp ' https://m.edsoo.ru/ff0c6938
TEPMOANMHAMUKID)
KoHTtposbHas padora 1mo teme
39 «MonpeK L Hz}l ¢usuka. OCHOBBI bubmorera TIOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKI
40 [TapooOpazoBaHue 1 KOHJEHCALINS. bubnnoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAS U OTHOCHUTEIIbHAS
41 BIIQXKHOCTH BO34yXa. HachleHHbIN bubmorexa HOK
yxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u
aMop(@HbIe Tej1a. AHU30TPONUS
? ¢ P bu6nmorexa [IOK
42 CBOICTB KpucTaioB. JKunkue

Kkpuctajuibl. CoBpeMeHHbIE
MaTepHuabl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6a50
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[ImaBieHue u KpuCTaNIM3aLIMSL.

bubmmorexa [IOK

43 VY nenpHasg TEIUIOTA IIJIABJICHUS.
a https://m.edsoo.ru/ff0c6708
CyO6nmumariust
bubmmoreka [IOK
44 YpaBHEHNE TEILIOBOrO OajaHca
p https://m.edsoo.ru/ff0c6820
DiexkTpu3anud Tell. DIeKTPUIECKUH
45 3aps pI[Ba BHJIA DJICK I/I‘II:G)CKI/IX bubmorera TIOK
AL A P https://m.edsoo.ru/ff0c6becc
3aps/I0B
IIpoBOAHUKH, JUDIIEKTPUKA U
46 H(I))JI TPOBOJHUKU 38.1ng bubmmorexa LIOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IJICKTPUIECKOTO 3apsaa
BsaumoneiictBue 3apsaoB. 3aKoH
47 Kymona ToqeqHLIﬁI:)meK HUYECKUN Bubmiorexa IIOK
y ) P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB IEKTPUYECKOTO
43 noJis. [IpuHnun cynepno3uuuu bubnuoreka LIOK
BIIEKTPUYECKUX TToseH. JInnumn https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
PaboTa cuit 31eKTpoCcTaTuyecKoro
49 noist. Ilorennuan. PasHocTh bubmiorexa HOK
' tadt. https://m.edsoo.ru/ff0c600
[IOTEHIIMAIOB
IIpOBOIHUKY U OQUIIEKTPUKU B
50 anpeKT OCTaTUYECKOM noIJ)m buGnuorexa ILIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTb
.. Butmuoreka IJOK
51 Onekrpoémkoctb. KoHmencarop nommoreka L

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD MIIIOCKOTO
KOHJICHCATOpa. DHEprus
3apsKEHHOI0 KOHAEHCaTopa

bubmmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora "3mepenue
IEKTPOEMKOCTH KOHEeHcaTopa"

54

[IpuHIUIT 1EHCTBUSA U IPUMEHEHNE
KOHJIEHCATOPOB, KOTMPOBAIBHOTO
ammapara, CTpyWHOTo MpUHTEpa.
DIIeKTpOoCTaTUUECKas 3aIUTa.
3a3eMIieHHE IEKTPONIPHOOPOB

55

DJIEKTPUYECKUN TOK, YCIIOBUSI €TO
cyniectBoBaHuA. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
ConporuBienue. 3akon Oma Jist
y4acTKa e

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCIMHCHHE
MPOBOTHUKOB. JIaboparopHas
paborta «/3ydeHre cMeIraHHOTrO
COEIMHEHUS PE3UCTOPOB)

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTP AJIEKTPHUYECKOTO
Toka. 3akoH Jxoyns-Jlenna

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 151 TTOJTHOU (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne D/1C nuctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAas IPOBOAUMOCTD
TBEP/BIX METAJIIOB. 3aBUCUMOCTb



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COMPOTHUBIICHUS METAJUIOB OT
TemnepaTtypbl. CBepXIpoBOIUMOCTb

DJIEKTPUYECKHUI TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TomynipoBOAHHUKH, UX COOCTBEHHAS

61 Y TIPUMECHAs IPOBOJAUMOCTb. bu6mmorexa LIOK
CaolicTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TomynipoBOAHHKOBEIE TPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U

2 pacIuiaBax 3JIEKTPOJIMTOB. bubnunoreka [IOK
DIIEKTPONUTHYECKAS TUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUYECKUN TOK B rasax.

63 CamocTosTeNbHBIN U bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. https://m.edsoo.ru/ff0c84ae
Momnnus. [Tnazma
DnexTpuueckue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnuoreka [IOK
npumeHenue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06matromuii ypok bubnmoreka [IOK
«DJIEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposnsnas pabora no teme

66 «Onexrpocraruka. [TocrostHHBIN bubnnoreka [IOK
3JIeKTpu4ecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

67 PesepBHslit ypok. KonTponbsHas bubnunoreka [IOK

pabora 1o Teme "DieKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHeIil ypok. O6o0maromuii

68
ypok 1o TemaMm 10 kacca

bubnuorexa [IOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
(1]
Jr:;n Tema ypoka Beero Koutpoabnbie | IlpakTuyeckue i[:;‘?eﬂl/lﬂ :)Igl(}:l[;z:;:feﬂbﬂble
padoThI padoThI pecypebi
[TocTostHHBIE MATHUTHI U KX

| B3auMO/IeiCTBHE. MarHUTHOE TOJIE. 1 bubmuorexa [JOK
BekTtop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JInHUM MarHUTHOM MHAYKIIMHU
MarnuTtHO€e 1oJie TPOBOJHUKA C

) ToKOM. OnBIT DpcTena. 1 bubnnoreka [IOK
BzaumopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopartopHas pabota «3yuenue

3 MAarHUTHOTO TOJISl KaTYIIKHU C 1 1 bubmorexa [OK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MArHUTHOTO TOJIST HA
IPOBOAHMK ¢ TOKOM. Cuiia Ammnepa.

4 JlaboparopHas pabota | 1 bubnunoreka [IOK
«Hccnenosanue NeUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBHE€ MAarHUTHOTO IOJIS HA

5 JBHOKYIIYIOCS 3apsSDKEHHYIO 1 bubnnoreka [IOK
gactuiy. Cuna Jlopenra. Padora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DJIEKTPOMarHUTHasi MHIYKIHUS. |

IToTok BEeKTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu. DJ1C naaykuun. 3aKoH
3JIEKTPOMAarHUTHON MHYKIMH
®apages

JlabopaTopHas pabora
«HcciaenoBanue IBiacHUS
3IEKTPOMArHUTHON UHTYKITUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camonHaykiuu. DJC
CaMOUHIYKIMH. DHEPIUst
MarHUTHOTO TOJI KaTYIIKH C TOKOM.
DJIEKTPOMAarHuTHOE I0JIe

bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue ycTpoucTBa U UX
IMPUMCHCHHUC: ITOCTOSAHHBIC MarHUTHI,
3JIEKTPOMArHHUTHI,
3JEKTPOABUTATENb, YCKOPUTEIN
OJICMCHTAPHBIX YaCTHIL,
WHIYKIMOHHAs MI€Yb

10

O6o06maromuit ypok «MarautHoe
oJie. DIeKTpOMarHuTHAs
VHIYKIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTposabHnas pabora no teme
«MaruuTHoe 1oe.
DNEeKTpOMarHuTHasi UHIYKLUS

bubnuorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB0060/1HBIE MEXaHUYECKUE
Kosebanus. ["TapMoHnueckue
Kosiebanus. Y paBHEHUE
rapMOHMYECKUX KOJIeOaHHH.
[peBpamieHne 3HEprun

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas pabota
«HccnenoBanme 3aBUCHMOCTH
nepuo/ia Majiblx KoseOanuii rpysa Ha
HUTH OT JUTMHBI HUTHU U MacChl
rpy3a»

14

KonebatenbHblit KOHTYD.
CB0OOHBIC AIEKTPOMATrHUTHBIC
KoJieOaHUs B UCaTLHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXTy MEXaHUYCCKIUMHU H
AJIEKTPOMATHUTHBIMU KOJICOAaHUSIMU

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHCHHUS YHEPTHUHU B HJICATHHOM
K0J1e0aTeIbHOM KOHTYPE

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyXaromux
KoJieOaHMsIX. BEIHYKICHHBIE
MeXaHUYECKHE KojieOanus.
Pe3onanc. BeinyxaeHHbie
3JIEKTPOMArHUTHBIE KOJICOaHUS

bu6numoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepeMeHHBIN TOK.
CuHycoujaJIbHBIN IEPEMEHHBIN TOK.
MOIIHOCTB IEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE
3HAQYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKOMN SHEPTUN

19

YCTpoicTBO M TPaKTUUECKOE
MIPUMEHEHHUE AICKTPHUIECKOTO

bubnuorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, TEHEPATOPA EPEMEHHOTO
TOKa, JINHUH 3JIEKTporiepeady

DKOJOTHYECKHE PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.

20 KynbTypa ucnonb3oBanus
3JIEKTPOHEPIUU B TOBCEIHEBHOM
KU3HU
MexaHnn4ecKkre BOJTHBI, YCIOBHS

acupocrtpaneHnus. [lepuon.
21 gKOpIz)CTBppaCHPOCTpaEIeHI/IH u bubmmorexa [IOK
https://m.edsoo.ru/ff0cca54

JuiiHa BoJIHBL. [lonepeunsie n
MPOJI0JIbHBIC BOITHBI

” 3ByK. CKOopoCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMarHUTHBIE BOJHBI, UX

23 cBoiicTBa U ckopocTh. [llkana bubmorexa [OK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[TpuHUUIBI paTuOCBS3U U

24 TeneBuaeHud. Pa3BuTue cpecTs
cBs3u. Paguonokauus

75 KonTtponbhas padora «Konebanus u bubmmoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsiMonuHEeHOE pacnpoCTpaHeHUE

26 CBETa B OJAHOPOJHOM Cpee. bu6mmoreka [IOK

ToueuHsblil HICTOYHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpaxeHue cBeTa. 3aKOHbI

bu6mmorexa [IOK

27 OTpANEHIA C?eTa' Hocrpoetiie https://m.edsoo.ru/ff0cd4e0
M300paXKeHU B IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe

73 BHYTpPEHHEE OTpaKEHUE. bu6mumorexa LIOK
[IpenenbHbIl yroa NOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPAKEHUSI

29 JlabopaTtopHas paborta «3mepenue bubnnoreka [IOK
MOKa3aTess IPEJTOMIIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxeHuit

30 B 11H3e. DopMyia TOHKOU JTMH3BI. bubmioreia LIOK

https://m.edsoo.ru/ff0cddle

VBennueHue JTMH3bI
JlaGopaTopHas pabora

31 «HccnenoBanue cBOCTB
U300paKeHUH B JIMH3AX»
Hucnepcus cBeta. CI0KHBIN cOCTaB

0 6enoro ceera. L[Bet. JlTaboparopHas
paborta «Habmoaenne nucrnepcun
CBETa»

13 Wutepdepennus cera. Audpaxims bubnunoreka [IOK
ceta. JudpakuronHas pemerka https://m.edsoo.ru/ff0ced22

34 [lonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka LIOK
[Tonsipuzarus ceeta https://m.edsoo.ru/ff0cf02e
OnTHnueckue mpuOOps! U yCTPONUCTBA

35 U yCIIOBUSI MX O€301IaCHOTO
IpUMEHEHUS

36 I'panunel npumMeHUMOCTH bu6mmoreka LIOK

KJIaCCUUYECKOM MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[locTynaTel cnenuabHOM TEOPHUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTH

37 OJIHOBPEMEHHOCTH. 3aMeIJIeHHE buomorexa LOK

AAHOBP ] . https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKpAIlCHUE JITTUHBI
OHeprust U UMITYJIbC

18 pENATUBUCTCKOM YacTULbl. CBS3b bu6muoreka LIOK
MACCHI C SHEPTHUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi MoKos
KonTponbnas padora «Onrtuka.

39 OCHOBBI cienUaIbHON TEOPUHN Bubmiorexa LIOK

H P https://m.edsoo.ru/ff0cf610
OTHOCUTEIbHOCTH»

40 ®oronsl. opmyna [Inanka. bubnuoreka LIOK
DHeprus U UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAaHNE Eu6 1IOK

nonmoTexa

41 otoad¢ekra. O A.T.
porordexra. Ombire: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl poroaddekra. YpaBHeHue

. (? P P bubmuorexa [JOK
42 OitHmreitHa 11 hoTodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» gportordpdexra
Hasnenune cBera. Onbite [1. H.
43 JlebeneBa. XuMuueckoe IeHCTBUE bubamorexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCcTpoiicTBa u
44 MPaKTUYECKOe TPUMEHEHUE:!

dororeMeHT, POTONATIHK,
COJIHEeYHast barapest, CBETO MO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3aga4d mo teme «DNEMEHTBI

bubnuorexa [IOK

45 KBaHTOBOU OITHKN https://m.edsoo.ru/ff0d0302
Mogens atroma Tomcona. OnbITEI

46 Pezepdopaa no paccesnuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [nanerapnas mozens aroma
Bubnuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
W3nyuyenue u normouieHue GoToHOB

43 IIPU IIEPEXOJIE aTOMa C OJJHOTO bubnnoreka [IOK
YPOBHSI DHEPTUH HA APYroi. Buabl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbI

49 ne bpoina. KopnyckynsipHo- bubnunoreka [IOK
BOJIHOBOM ayanu3M. ClIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3Ty4YCHHE
OTKpbITHE PaIMOAKTUBHOCTH.

50 Omneiter Pe3epdopaa mo bubnunoreka [IOK
OIIPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3JIyYEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydeHus. Bnausuaue
PaIOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 Nzotomnsl. Anba-pacna. bu6muoreka LIOK
DJIEKTPOHHBIN ¥ TTO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['amma-usiydenue

53 DHeprusi CBsI3 HYKJIOHOB B sifIpe. bubmuorexa [JOK

S nepHbie peakuuu. SnepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaktop. [Ipobnemsbl, mepCreKTUBHI,
9KOJIOTMYECKHE aCIeKThl SIepHOI
SHEPIreTHKU

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
no3uTpoHa. MeTo 1l HaOI0ICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactull. Kpyrisiii cron
«DPyHIaMEHTAIIbHBIC
B3auMoencTBusl. EMMHCTBO
(U3UIECKON KapTHHBI MUPAY

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 HeOa. Co3Be3nus,
SIPKUE 3BE3/bl, INTAHETBI, UX
BuauMoe nprokenne. CoaHeuyHas
cucreMa

56

Couune. ConHeuHas akTUBHOCTD.
NcTtounuk sneprun ConHua u 3BE311

57

3BE3IBI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TTTaBHOM
NoCJIeI0BaTENbHOCTU. BHYTpeHHEee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEICTABIICHUS O TPOUCXOKICHUH U
sBoounu CoJTHIA U 3BE3]T

58

Muieunsiii [1yTs — Hama
I'anaktuka. IlonoxxeHne U NBUXKEHUE
Connua B Nanaktuke. ['anakTuky.
UYEpHble AbIPEI B sApax ralakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3pbiBa.



https://m.edsoo.ru/ff0d0e38

PenukToBO€ H3ydyeHue.
Mertaranaktuka

60

Hepemennsie mpoGiieMsl
aCTPOHOMUU

61

KontponbHas padoTa «1eMEeHTHI
ACTPOHOMHUU M aCTPOPHUIUKI

62

Oo6o06matomuii ypok. Poib Gusnku
U aCTPOHOMHUH B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COITMAIBLHON 1
ITUYECKOH cdepax NesaTeTbHOCTH
4eJI0BeKa

63

O6o6matomuit ypok. Pons u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

O6o6matomuii ypok. Ponb
(u3mueckoii Teopuu B
(OopMHPOBAaHUY TIPE/ICTABICHUI O
¢du3uveckoil KapTuHe MHUpa

65

O6o6matomuit ypok. Mecto
(U3UUeCKOil KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOC

66

PesepBHbIi ypok. MarauTtHoe nose.
DneKTpOMarHuTHasl MHIYKIWS




PesepBHblil ypok. Ontuka. OCHOBBI

67 CIIelIMaIbHON TEOPUU 1
OTHOCUTEIIEHOCTH
Pesepnbiii ypok. KBantoBas ¢puzuka.
bubmuorexa [JOK
68 DeMEHTHI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






